T he determination of the longitude at sea by timekeepers, is so exceedingly easy from the simplicity of the observations and calculations employed, and from the general practica bility of the method, as to render chronometers, in the pre sent improved state of navigation, almost indispensable articles in the equipment of ships for foreign service ; and I shall feel happy if the following observations may, in any way, con tribute to the more accurate determination of the longitude by this method.
In the other chronometers the alteration was less sudden, but was ultimately not less considerable; and they were several days on shore before they acquired a steady rate, as will appear by the following table of their rates, during the interval of the respective dates.
as determined by chronometers a t . 1 9 9 The rates from August 12 to 26, were determined by the sun's transit, and those from August 9th (the day on which the chronometers were landed) to the 12th, by a comparison with the clock, supposing its mean rate +69,"5, as no obser vation occurred during this interval; and by this table it appears, that the chronometers when landed were rapidly diminishing their gaining rates, and increasing their losing ones. In the others the effect was almost immediate.
The clock and chronometers were likewise landed upon a small island in Fair Haven, on the north coast of Spitzbergen, on the 30th June ; and, as the same circumstances occurred, it will be needless to detail them.
The following table is The errors of the chronometers in April, were those ob tained in London before the ships sailed ; those on the 25th August were determined at the Observatory on D ane's Island, Spitzbergen, the longitude of which was determined by a great many observations of the distances of the sun and moon for several days with T r o ug h to n's eight inch sextants and reflecting circles. The rates in the column entitled " Mean Rates at Sea," are deduced by dividing the difference of the errors by the interval.
The rates in the column entitled " Mean Rates on Shore," or more properly what they would have , are means be tween the rates of chronometers on shore before leaving England, and those obtained at Spitzbergen ; and although a mean between the rates of chronometers obtained at different times, may not accurately be the mean rate they would have had during the interval of those times, from the continued variation to which they are subject; yet, upon comparing the two last columns together, of the rates thus deduced, it will be perceived, that in all the chronometers their gaining rates had either been increased, or their losing ones dimi nished on ship-board, or in other words, they had all been accelerated.
Nor is this acceleration peculiar to high latitudes ; it was observed very soon after the chronometers were put on board in the River, particularly in Nos. 3 and 8, which, upon ar riving at Shetland, were found to have gained instead of losing rates, which they had in London.
This acceleration was very soon perceptible in the chro nometers taken out by the Hon. in his second voyage towards the South Pole and round the world, in the years 1773"3"4 an<* « when the only fault found in the watch was, that its rate of (e going was continually accelerated." It now remains, therefore, to determine what this accele ration arises from. That it does not arise from the motion of the' vessels, is evident in the case of the nine chronometers on board the Dorothea and T rent; since the acceleration was observed when the ships were firmly beset with ice; also in the case of the alteration in the rates of the chronometers upon landing, and taking them on board again at Dane's Island, the ships were riding at anchor close in shore without any perceptible motion.
An account was also kept on board and on shore, of the state of the temperature and barometer, every two hours, both night and d ay; and upon comparing them together, there does not appear to be the least correspondence between the change of rates and the temperature at the time.
It appears therefore to me, that this acceleration arose entirely from the magnetic action exerted by the iron in the ship on the inner rim of the balance, which is made of steel.
That the iron in the ships becomes magnetic, is plain, from the polarity which exists in i t ; the whole forming altogether one large magnet, having its south pole on deck nearly amid ships, and its north pole below. This is seen from the con stant deviation of the north end of the compasses placed on deck towards the centre of the ship, as appears from recent observations, which I have mentioned elsewhere.
Nor is it surprising that the force exerted by the ship's iron ( thus become magnetical) on the balance of the chro nometers, should be sufficient to cause a very sensible altera tion in the rate of going, when we consider how easily, in other cases, the presence of any thing magnetical is detected by the alteration of the rate of a chronometer; and when we consider the great influence exerted by this iron upon the binnacle compasses at very considerable distances, and in situations where the utmost precaution is used to remove every piece of iron from them, by using copper-bolts, fas tenings, &c.
It remains only to determine, how far this alteration in the as determ ined by chronometers a t sea. 2 0 3 2 0 4 rates of the chronometers, can be reconciled with that ob served in chronometers when under the influence of magnets placed in different positions with respect to their balances. To determine this, two watches were used, with steel ba lances and horizontal escapements, one by Eaknshaw, the other by Allan and Caithness ; also two chronometers made by Arnold. To each of these watches were applied, at a distance of two inches from the balance, magnets of twelve inches in length, in four different positions, and in the planes of the balances.
The following Table will show the rates of the watches in twenty-four hours, deduced by comparing them with an excellent clock with G r a h a m 's dead beat escapement, and regulated by transit. The first column in this table shows the pole of the mag net applied to the watch ; the second and third, the rate or effect produced on each watch; the fourth column shows the figure on the face of the watch opposite to which the magnet was applied. The magnets were likewise placed in different posi tions out of the planes of the balances; the results were very similar to those above, but differing in quantity, ac cording to the distance of the magnets from the planes of the balances.
Upon placing the magnets very near to the rim of the balances, a very rapid acceleration took place with both poles, and in every position of the magnets, particularly in the watches Nos. 1 and 2. Upon too near an approach of the magnets, the watch No. 1, and chronometer No. 3, were rendered useless; the former, when the magnets were taken away, gaining no less than about i f hour, and the chronometer losing about 50" in 24 hours; and in again repeating the experiments in the plane of the balances, the rates of the chronometers (without the magnets) were so variable, that it was necessary to determine their rates before and after each application of the magnets; the following, however, is a Upon the whole, however, it appears that chronometers will be generally accelerated (particularly if their balances have not received polarity by the too near approach of any thing magnetical) on ship-board. It appears probable, like wise, that the force of the balance springs is affected in the same w ay; since it is well known that chronometers having gold balance springs, although more difficult to adjust, yet keep better rates at sea than the others.
However this may be, these observations show the neces sity of not trusting to the rates of chronometers ascertained during the time they are on shore; and if the rates are ascer tained on board, the chronometers should always be kept in the same place, and also in the same position with respect to the ship; for I have but little doubt that, upon an accurate trial, a chronometer will be found to change its rate, more or less, according as these circumstances are attended to. If these precautions are not taken, land will appear to be considerabl}r to the westward of its true position; this is particularly ex emplified in the observations of the Hon. Captain Phipps ; from which, nearly the w'hole line of coast on the west side of East Greenland has been placed nearly i~ 0 too much to the westward, by reason~of the acceleration of his chrono meters ; the same circumstance would have occurred with the chronometers in both of the ships Dorothea and Trent, in the late voyage, had not the longitude been otherwise de termined. It is therefore highly requisite that attention should be paid to a circumstance so much connected with the im provement of geography as well as the safety of the seaman. As an Appendix to these observations, I beg leave to add the following 
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